Hirudin promotes angiogenesis by modulating the cross-talk between p38 MAPK and ERK in rat ischemic skin flap tissue.
Hirudin's ability to increase angiogenesis in ischemic flap tissue and improve the flaps survival has been demonstrated in our previous studies. However, the knowledge about hirudin functional role in angiogenesis is still limited. In the present study, we investigate the effects of locally injected hirudin on the expression of VEGF, endostatin and thrombospondin-1 (TSP-1) using rat model. Caudally based dorsal skin flaps were created and were treated with hirudin or normal saline. Result showed that the flap survival was improved by hirudin treatment relative to the control. Treatment of flaps with hirudin exerted significant angiogenic effect as evidenced by increased VEGF expression and reduced endostatin and TSP-1 production (p<0.01), and promoted neovascularization (microvascular density, p<0.01). Moreover, hirudin treatment increased the ERK1/2 phosphorylation, while attenuated the phosphorylation of p38 MAPK, and the addition of thrombin could reverse these effects of hirudin on ERK1/2 and p38 MAPK activity. The MEK inhibitor blocked the hirudin-induced VEGF expression, and the p38 MAPK inhibitor attenuated the thrombin-induced TSP-1 expression. Furthermore, a specific inhibitor of p38 MAPK activates ERK1/2 in ischemic flaps, suggesting that cross-talk between p38 MAPK and ERK might exist in rat ischemic flap tissue. Moreover, either the hirudin or SCH79797 (PAR1 antagonist) could attenuate the p38 MAPK phosphorylation and increases the ERK1/2 phosphorylation, indicating that the cross-talk between p38 MAPK and ERK1/2 modulated by thrombin/PAR1 signaling may participate in the process of hirudin-stimulated ERK1/2 signaling. In conclusion, these observations suggest that hirudin exerts its angiogenesis effect by regulating the expression of angiogenic and antiangiogenic factors via a cross-talk of p38 MAPK-ERK pathway.